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Abstract: Poly(phenylene sulfide) (PPS) films prepared by melt-pressing of PPS resin were irradiated with UV light of
315 nm at 40 °C for up to 24 h and the effects of UV irradiation on the structure and properties of PPS were analyzed
by FTIR spectroscope, spectroscopic colorimeter, X-ray photoemission spectroscope, differential scanning calorimeter,
and universal testing machine. As UV irradiation time increased, the color of PPS film gradually changed to brown.
The UV irradiation on PPS film resulted in the formation of new functional groups and cross-linking, and increased
oxygen atom content due to photo-oxidation. The breaking tensile stress of PPS film after UV irradiation decreased
with increasing UV irradiation time. Both the cold and melt crystallization temperature of the UV irradiated PPS were
similar to those of un-irradiated one, while the heat of melting and melt crystallization were decreased. The addition
of HALS3 (hindered amine light stabilizer 3) to PPS film significantly suppressed the cross-linking and formation of
new functional groups owing to UV irradiation and thus reduced both the color change and decrease in breaking tensile
stress.
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Scheme 1. Chemical structure of HALS3.
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Figure 1. Pictures of the (A) amorphous; (B) annealed PPS films
irradiated with UV light of 315 nm at 40 °C for (a) 0; (b) 1; (c) 3;
(d) 6; (e) 12; (f) 24 h.

Table 1. Color Values (L, a, b) and Color Differences (AE) of
the PPS Films Irradiated with UV Light at 40 °C for Various
Times

UV irradiation

Sample time (h) L a b AE?
0 9097 -087  9.54 -

1 8448 022 2134 1351

Amorphous 3 7899 327  31.00 2492

PPS 6 7444 554 3608 3192

12 7232 641 3812 34.89

24 67.03 946 3922 3951

0 86.11 -0.04 1562 783

1 7566 640  27.13  24.43

Annealed 7336 7.5 3014 2826

PPS 6 6744 924 3206 34.10

12 65.13 684 2689 3207

24 63.81 935 3023 3564

“AE between the UV irradiated PPS film and un-irradiated amorphous
PPS film.
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Figure 2. Color differences (AE) between the un-irradiated PPS
film and the one irradiated with UV light for various times: (a)
amorphous; (b) annealed PPS film.
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Scheme 2. Crosslinking and various functional group formation mechanism of PPS during photo-oxidation degradation.'®
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Figure 3. XPS spectra of the surface of amorphous PPS films irra-
diated with UV light for (A) 0; (B) 1; (C) 6; (D) 24 h.

Table 2. Surface Composition of the PPS Films Obtained by
XPS Analysis

UV irradiation Element (%)

time (h) C 0 N S
0 78.54 7.48 2.89 11.09
6 68.37 20.17 3.18 8.27
24 69.97 19.98 2.97 7.07
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Figure 4. XPS peaks due to (A) C(1s); (B) O(1s); (C) N(1s); (D) S(2p) of PPS films irradiated with UV light for (a) 0; (b) 1; (c) 6; (d) 24 h.
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Figure 5. FTIR ATR spectra of the amorphous PPS films irradiated
with UV light for (a) 0; (b) 1; (c) 3; (d) 6; (e) 12; (f) 24 h.
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Figure 6. DSC curves of (A) heating; (B) cooling from the molten
state of the amorphous PPS films irradiated with UV light for (a) 0;
(d) 15 (c) 3; (d) 6; (¢) 12; (f) 24 h.
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Figure 8. (A) Tensile stress at break; (B) initial tensile modulus of
the (a) amorphous; (b) annealed PPS films irradiated with UV light
for different times.
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Figure 9. Pictures of the PPS/HALS3 films irradiated with UV light
for various times.
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